Abstract. At first, we consider nonnegative monotone interval-valued set functions and nonnegative measurable interval-valued functions. In this paper we investigate some properties and structural characteristics of the monotone interval-valued set function defined by an interval-valued Choquet integral.
Introduction
In a previous work [19] the authors investigated monotone set function defined by Choquet integral ( [3, 4, 12, 13, 14] ) instead of fuzzy integral ( [15, 16, 17, 18] ). This construction is a useful method to form sound monotone set functions, including fuzzy measures, in various application areas, such as decision making, information theory, expected utility theory, and risk analysis.
Let X be a set and (X, Ω) a measurable space. A nonnegative set function µ is called a fuzzy measure if it is monotone and µ(∅) = 0. Then we consider the interval-valued set function ν defined by an interval-valued Choquet integral
ν(A) = (C)
Af dµ, ∀A ∈ Ω is monotone on Ω withν(∅) = [0, 0] ( [9] ), wheref is an interval-valued function.
We note that set-valued Choquet integrals was first introduced by Jang and Kwon ( [6] ) and restudied by Zhang, Guo and Lia ( [21] ) and that the theory about set-valued integrals has drawn much attention due to numerous applications in mathematics, economics, theory of control and many other fields. In the papers ( [6, 7, 8, 9, 10, 20, 21] ), they have been studied some properties of set-valued Choquets and interval-valued Choquet integrals. In this paper, we investigate some basic properties and structural characteristics of monotone interval-valued Choquet integrals.
Preliminaries and definitions
A fuzzy measure µ is said to be lower semi-continuous if for every increasing sequence {A n } in Ω, we have µ(∪ ∞ n=1 A n ) = lim n→∞ µ(A n ). A fuzzy measure µ is said to be upper semi-continuous if for every decreasing sequence {A n } in Ω and µ(A 1 ) < ∞, we have µ(∩ ∞ n=1 A n ) = lim n→∞ µ(A n ). If µ is both lower semi-continuous and upper semi-continuous, it is said to be continuous. A fuzzy measure µ is said to be finite if µ(X) is finite.
Definition 2.1. ( [3, 4, 12, 13, 14] ) (1) The Choquet integral of a measurable function f with respect to a fuzzy measure µ on A ∈ Ω is defined by
where the integrand on the right-hand side is an ordinary one.
(2) A measurable function f is called c-integrable if the Choquet integral of f can be defined and its value is finite.
Instead of (C) X f dµ, we will write (C) f dµ. Throughout this paper, R + will denote the interval [0, ∞). The Choquet integral is a generalization of the Lebesgue integral, since they coincide when µ is a classical (σ-additive) measure.
We note that [P (x)µ − a.e. on A] means there exists a null set N such P (x) is true for all x ∈ A − N where P (x) is a proposition concerning the point of A. Definition 2.3. ( [3, 4, 12, 13, 14] ) Let f, g be nonnegative measurable functions. We say that f and g are comonotonic, in symbol f ∼ g if (
We denote I(R + ) by
, then we define: 
Clearly, we have the following theorem for multiplication and Hausdorff metric on I(R + ).
Interval-valued Choquet integrals
Let C(R + ) be the class of closed subsets of R + . We denote a real-valued function f : X → R + , a closed set-valued functionf : 
Instead of (C) Xf dµ, we write (C) f dµ. Obviously, (C) f dµ may be empty. We remark that if A, B ∈ C(X) (the class of closed subsets of X), then A ≤ B means inf A ≤ inf B and sup A ≤ sup B. 
Theorem 3.4. If a closed set-valued functionf is c-integrable, then

A ≤ B and A, B ∈ C(X) ⇒ (C)
Af
Main results
In this section, we investigate structural characteristics of monotone intervalvalued set functions defined by the interval-valued Choquet integral. The concept of absolute continuity in classical measure theory has been generalized in as many so 21 different types for fuzzy measures (or continuous fuzzy measures) in [18] . In Z. Wang et al. [11] they obtained that these generalizations were applicable to nonnegative monotone set functions. We consider two of the 21 generalized types of absolutely continuity, which are labeled in [18] as types I and IV; they are defined as follows. is also nonnegative monotone and vanishing at ∅. Then by Theorem 3.4, we also obtain that iff is Choquet integrably bounded and a fuzzy measure µ is continuous, there exist two nonnegative monotone interval-valued set functions Thus, if {A n } ⊂ Ω and µ(A n ) → 0 as n → ∞, then
Theorem 4.2. ([19]) Let A ∈ Ω and ν g be defined in terms of a fuzzy measure µ and a real -valued function g by
Thus, by Theorem 2.8(2),
as n → ∞. Therefore we haveνf I µ. Now, we show that the lower semi-continuity and the upper semi-continuity of µ are preserved inνf whenνf is constructed from a fuzzy measure µ and an interval-valued functionf by the interval-valued Choquet integral according to (4.1). (2) The proof is similar to the proof of (1).
